The role of G protein-coupled receptors in cochlear planar cell polarity.
Planar cell polarity (PCP) is defined as the coordinated alignment of cell polarity across the tissue plane, which is important for the integration of cells into tissues. One of the best examples of PCP is in the cochlear epithelium. Several core PCP proteins have been identified to play important roles in PCP regulation, in which these proteins form complexes and associate with the cell membrane asymmetrically, mediating intercellular PCP signal transduction. Among the core PCP proteins are two G protein-coupled receptors (GPCRs), Celsr and Frizzled, both of which have been shown to play important roles in cochlear PCP regulation. Celsr and Frizzled genes are expressed in the cochlear sensory epithelium, and Frizzled1, 2, 3 and 6 show asymmetric localizations on the cell membrane of hair cells or supporting cells. In the animal model, Celsr1, Frizzled2 and Frizzled3/6 mutant or knockout mice have profound cochlear PCP deficits. Downstream of GPCR signaling, Gαi was shown to asymmetrically localize on the apical surface of hair cells, together with LGN and mInsc, Gαi controls cochlear PCP in a cell-autonomous way. Inactivity of Gαi, LGN or mInsc results in PCP deficits in the mouse cochlea. We hypothesize that GPCR-Gαi coupling plays a pivotal role in cochlear PCP regulation via connecting the intercellular PCP signals with cell-autonomous PCP machinery. Further investigations are needed to fully understand the mechanism of cochlear PCP regulation.